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Abstract: Before Hurricane lan made landfall in southwestern Florida in 2022 as a category 4 storm, a tornado outbreak produced South Florida’s average annual amount of tornadoes in less than 24
hours. This study investigated conditions present at the time of the event and in comparison to other cyclones reporting similar behaviors to identify what contributed to this phenomenon. Previous research
indicated that tropical cyclones taking a northeastern track while originating from the Gulf of Mexico place South Florida in a favorable sector for tornadic events (Hagemeyer, n.d., pp. 1-2). Additional
research suggested the presence of diurnal implications between sea and land surface temperatures and the timing of tropical cyclone tornado outbreaks, similar to lan's events (Hagemeyer, 1997, p.40)5).
Consequently, storm placement and propagation, temperature differences, latent heat release, wind direction, advection, and divergence all explained the origin of these events.
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* Other variables analyzed from ECMWF ERAS include

* Investigated reanalysis variables,

latent heat, divergence, sea surface temperature (SST),
and both # and v components of wind.

o Area studied: 90°W to 75°W and 20°N to 35°N.
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Figure 1: Adapted imagery of Hurricane Ian’s track provided by the NHC.
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Figure 3: Adapted Skew-T 1magery from the SPC at the start of the outbreak.

PARCEL

Figure 5: Adapted Mesoscale Discussion displayed by the SPC and produced by

meteorologist Jewell (#1836 at 2237 EDT).

CAPE CINH LCL

LI

LG

=8 ***BEST GUESS PRECIP TYPE™ ™"

SURFACE
MIXED LAYER
FCST SURFACE

3285 -6 183m
2030 -6 631m
3406 0 1197m

-6
-4
-6

S528m
1061m
1197m

Rain.
Based on sfc temperature of 31 .0 F.

53264
S0960°
52579

SARS - Sounding Analogs

K=33

MidRH = 72%

1006 mb
PW=234 in

3285 -6 183m

3CAPE =143 Jkg
DCAPE = 624 Jkg
DownT =68 F

-6

928m

WBZ=13513 WNDG=00
FZL = 16088
ConvT = 85F

93264

SGFNT HAIL

SUPERCELL

ESP=00
MMP = 0.43

. LQ\VRH =87% MeanW =186 gkg MaxT = 92F NCAPE = 0.21 No Quality Matches
SPC explained the source of energy for supercell TORNADO REPORTS.. (16) SigSevere = 43685 m3/s3 Supercell = 17.7
: Sfc-3km Agl Lapse Rate = 5.7 Ckm | | eft Supercell =-1.3
roduction. WIND REPORTSHIL..... (3/0) |
P HAIL REPORTSAG..... (0/0) 3-Bkm Agl Lapse Rate = 5.2 Ckm | STP (eff layer) = 2.6
o o TOTAL REPORTS....... (13) 650-500mb Lapse Rate = 5.2 Ckm | STP (fix layer) = 3.8 St i
Results and Discussion tonal Weater Service 700-500mb Lapse Rate = 52 Chm | Sig Hail = 0.0 SARS B0% T0R | SARS: 0% 516
g'taorm ?Are iction Lenter  Norman, Oklahoma ‘ e '

e RZ2value: 0.873; CORREL function: 0.934
* SPC Skew-T at 00 UTC/7 pm EDT (Fig. 3 - 4):

Figure 2: Adapted imagery of the preliminary storm reports produced by the SPC from only Sept. 27.
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Figure 4: Some of the calculated values from the SPC’s Skew-T provided by Figure 3.
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Figure 8: Divergence (s*') at 0000 EDT is shown with warmer colors

Figure 6: Surface latent heat flux (J/kg) at 2100 EDT is displayed with a sttt 0. LAVEISt YWILWILL Wdl.
indicating rising air and cooler colors suggesting sinking air.

range from least negative SLHF (warm colors) to greatest negative SLHF
(cooler colors).

Figure 7: Sea-surface temperatures (K) are displayed, ranging from lower SST (cooler colors) to
higher SST (warmer colors). Wind streamlines (kt) are shown on a gradient scale; wind speed
increases from light blue to gray. Variables are shown for 2100 EDT.

necessary elements for tornadic events. Findings also
demonstrated atmospheric instability (Fig. 3 - 4) and
enhanced rising air over the east coast (Fig. 8) coinciding
with the region of the outbreak. Furthermore, patterns
suggested 1n prior research regarding diurnal influences
and storm tracks were confirmed. Intended future analysis
includes storm-relative helicity and hodographs.
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